Abstract The global boundness, existence and uniqueness are presented for the kind of Rosseland equation with a small parameter. This problem comes from conduction-radiation coupled heat transfer in the composites; it's with coefficients of high order growth and mixed boundary conditions. A linearized map is constructed by fixing the function variables in the coefficients and the right-hand side. The solution to the linearized problem is uniformly bounded based on De Giorgi iteration; it is bounded in the Hölder space from a Sobolev-Campanato estimate. This linearized map is compact and continuous so that there exists a fixed point. All of these estimates are independent of the small parameter. At the end, the uniqueness of the solution holds if there is a big zero-order term and the solution's gradient is bounded. This existence theorem can be extended to the nonlinear parabolic problem.
Introduction
Our original motivation is the Rosseland equation in the conduction-radiation coupled heat transfer [1, 2] . Find (u ε − u b ) ∈ W The novelty is we don't need any growth conditions in [4] : this method can be used for
Our main tool is the regularity established by Griepentrog and Recke in the Sobolev-Campanato space [5] . Their work asserted that linear elliptic equation of second order with non-smooth data (L ∞ -coefficients, Lipschitz domain, regular sets, non-homogeneous mixed boundary conditions) has a unique solution in C β (Ω); this Hölder norm smoothly depends on the data.
Note that the well-posedness is still valid if the ellipticity is a priori known or only Dirichlet boundary condition is considered (the famous De Giorgi-Nash estimate holds; see Theorem 8.29 [4] ). We present a local gradient estimate for a simplified problem (only the righthand side is nonlinear) in Lemma 4.1; it can be used in the error estimate of the homogenization [6] . All of these results can be extended to the nonlinear parabolic equation if we use the regularity in the parabolic Sobolev-Morrey space [7] . 
For a real symmetric matrix
ϕ q is an abbreviation of the norm in the relevant L q space. T min , T max are positive physical constants (the range of the environmental temperature); 0 < T min T max .
Regular sets, Campanato space and model problem 5 Conclusions
The well-posedness is given for the Rosseland equation with a small parameter ε. The physical conditions are included in (A1)-(A5). Based on the boundness in L ∞ , we construct a closed convex set [T min , T * ]. Then, we prove the linearized map is compact and continuous from the Sobolev-Campanato estimate established by Griepentrog and Recke. So there exists a fixed point; the solution to the original nonlinear problems has almost the same estimates as the linear one. These estimates are independent of the small parameter. So there is a subsequence which converges in C 0 (Ω) (or H 1 (Ω)), if ε → 0. A local gradient estimate of the solution is given for a simplified problem; it can be used to the error estimate of the same type of equation's homogenization. The uniqueness is also based on a linearized map; see (??). Similar results on the nonlinear parabolic problem based on the same method and Sobolev-Morrey estimate [7] will appear elsewhere.
